
CODING FORMS FOR SRC INDEXING 

Microfiche No. 

OTS0!:57276 

• . r • ,. . . ' .. . 
New Doc ID 

Date 
Produced 

05/0 9/94 

Date 
Received 

Old Doc 
ID 

05/27/94 

86540000866 

TSCA 
Section 

8D 

. . . . . . . .,]'/· . 
~ . ' 

Submitting 
Organization 

Cont ractor 

Document Title 

INTL ISOCYANATE INST 

DOW CHEM CO 

POLYMERIC DIPHENYL METHYLENE DIISOCYANATE: 4 - WEEK AEROSOL INHL 

TOX STUDY EVAL POTENTIAL TYPE II PNEUMOCYTE PROLIFERATTON I N 

LUNGS OF MALE FISCHER 344 RATS W/CVR LTR DTD 05/24 /94 

Chemical Category 

POLYMERIC DIPHENYL METHANE DIISOCYANATE (9016 - 87 - 9) 

. . . 
' . . . . . ' . 



"ln • J l. I No of P.aa. -~eroHche 
2 I 

3oe -t .D . J l: Oltt Co~ [ D l_,l6~" tiiJd d.!'~ ft/ 
C.ua ~o. (slJ 

II 
, 

5 

nau Produce<1 (61 J 6 Oac:a Rae.'<i (6) I 7 Conf Coda * ! 8 

N 
~acil Ona: Ol'ublicartoa Cl Iar.r'ltallY GaaAratao4i O!ac•nallv Gaaar.tu:ed 
Pu.h/Jaumal ~ ... I 9 

1-
9 

Aucl"a:(a) I lO 

::O:uaa ~ ... I ll . 
0.DC/D1Y I u 

-P .0 loal ll I S r.Hei M8 7laMT 14 
I 

CU:w I U I Suul 16 ~UI 171 Cowurwl u 
I .. r 

~n Me (7) • 1t I D • I 10 Clll I 20 
I 

caar.raet'..r I 21 

~~ z-
• • • ~~ • 

Oae. • i t.la l 1l 

. 

Chaas.:al ~•• { 1.~ aar I'U' .. u 15 c:.u Me t :.lll 24 . 
,, 

. 



INTERNATIONAL ISOCYANATE INSTITUTE, INC. 
119 CHERRY HILL ROAD 

PARSIPPANY, NEW JERSEY 07054 
TELEPHONE: (201) 263-7517 

Ftv~ : (201) 263-8739 

May 24, 1994 

SENT BY CERTIFIED MAlL 

Attn: TSCA Secr i nn 8( d ) Coord i nato r 
Documen t Co nt ro l Officer 
Office o f PoLLution Prevention & Tnxics 
US Environmenral P1otection Agency 
40L M Street , S . W. 
Wa shington , D. C. 20460 

Dear Si r or Madam: 

(TS-790) 

~ 
~ :no 
-< 
N 
-.J 

;no. 
.:J.:: 

~ 
<Jl 
\.0 

In accordance with 40 CFR 716 . 30 , t he International lsoC)Dnat ~ 
Institute (ill) 0n behalf o f its membe rs (BASF . , rpo r~tion , Dow Chemical 
Company . ICr Ame ricas , lnc . , Hll cs , Inc . , and Ol1r• Corporatior.) hereby 
provides a co py of lloc following r ecent ly compl eted study report: 

" Po lymer i c Dipheny L Met hy l ene Dii.socyanote : '•-Week Ae roso l 
inhala tion Toxic ity Stud y Eva l ua t i. ng Pote ntial Type ll 
Pn eumocyte Plo>l i ferat i.on in the Lu ngs of Ma l e Fische r 344 
Rot s" 

• :1::0 
1) , -r., ("") 
-; ,-, . ., ·-::.: 
· :; ....... : . r,., 
:~o 

Name o f Chemical Substances : Po l ymer ic Dipheny L Me thane Di.i.soc yll ntlte 

Chemi. ctJ l Abstract Se rvice Numbe r : 90 16-87-9 

Descripti on o f Study : 

Date o f Issue : 

Name & Ad dress n( 
Tes ting Organizat i on: 

(~ fYt»>oS66 

11111111111111 
86948888066 

RKR / s ha 
Enc losure 

-

Inhalation e xposur e Ln 1es pi r able 
po lyme1 ic HD l aerosols 

May 9 , 1994 

The Dow Chemica l Company , 
The Toxico logy Research La bora t or y 
Hea l th & Envi r onme nt al Sciences 

Ve r y tru l y yours , 

~~\~~~\'K~ 
Mana& t ng Dtrec t or 

----., 



rnsposition of study file and summary: 

TX-()()1160-008 
Pagel o/6 

Polymeric Diphenyl Methylene Diisyc;yanate; 4-Week Aerosol Inhalation 
Toxicity Study Evaluating Potential Type ll Pneumocyte Proliferation in the 

Lungs of Male Fischer 344 Rats 

Authors 

B.L. Yano md T. D. Laradry 

Performjne Laboratory 

D.aJ..e 
May 9, 1994 

The Toxicology Research Laboratory 
Health and Environmental Sciences 
The Dow Chemical Company 
Midland. Michigan 48674 

Sgopsor 
:h. 

International Isocyanat~ 
I 

. ......, 
nsutute (.;, 

Parsippany. NJ 07054 ~ 

Laboratory Project Study ID # 

TX -001160-008 

o. D.V.M .• Ph.D., D.A.C.V.P. 
Study Director 

1;;&.~~. s/t/9j 
Sponsor Representative 



TX-001160-008 
Page2of6 

Polymeric Diphenyl Methylene Diisocyanate: 4-Week Aerosol Inhalation 
Toxicity Study Evaluating Potential Type ll Pneumocyt~ Proliferation in the 

Lunp of Male Fischer 344 Ra~ 

DISPOSmON OF SJUDY FILE. 

The study will not be completed as originally planned because technical 
problems made generation of suitable MDI aerosol controlled test 
atmospheres very difficult. A probe study was conducted, hut the 4-week 
study was not initiated. This summary Leo intended to provide an ove.rview of 
the most important aspects of the work that was perfonned. It is not intended 
to provide details of the project. Because the study is not reported in ent:.re 
detail, it is not intended to completely comply with GLP regulations. The 
study file is stored in the Dow Chemical Company's Health and 
Environmental Sciences archives. 

A 4-day probe study was conducted at Dow's T"xicology Research 
Laboratory, but io..."\alyses of test atmosphere indicated that the MDI aerosol 
that had been generated was not suitable. Subsequent methodology 
development did not solve all the technical problems. Eighteen months after 
initiation, Dow study responsible persons and International Isocyanate 
Institute l'epresentatives deaded to terminate the project. Although 
characterization of the lung inflam natory proc-ess following exposure to MDI 
aerosol might be helpful for evaluating the significance of the CIVO d\ronic 
inhalation toxicity study (Reuzel et al., 1990), considerable resources were 
used in attempting to conduct this research project. A new technology 
(ProWerating Cell Nuclear Antigen, PCNA) appears to be emerging which in 
the future might allow evaluation of pulmonary cell reaction (mitoses) in a 
way more di:'ectly relateable to the CIVO chronic inhalatic.n study. 

~UMMARY 

METiiODS 

Groups of five male Fischer 344 rats were exposed to targeted 
concentrations of 0, 0.2, 6.0, or 15 mg MDI/m3 for four days. Rats were 
weighed on days 1 and 4. On the day after the fourth exposure, fasted rats w2re 
anesthetized with methoxyfluran2, each diaphragm was punctured following 
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an abdominal incision, and the rats were exsanguinated. The tracheas were 
exposed, clamped, cannulated and infused with ice-cold acetone at a pressure 
of approximately 20-25 an of ftxative and a flow rate of approximately 100 -
130 ml/min. The tracheas were ligated at the l~vel of the cannula, and the 
lungs were removed. Lungs were placed in cold fixative for another two to 
three hours. Mediastiual tissues, heart, and the trachea were trimmed from 
the lungs and the lung volumes were d~termined. '!'he nasal turbinates were 
flushed with neutral-phosphate-buffered 10% formalin. The nasal turbinates 
and the larynx were placed in the same flx~tive. The nasal turbinates, larynx, 
trachea, lung and duodP.num were prepared for histologic evaluation. The 
nasal turbinates, larynx and trachea were prepared by standard techrjques and 
stained with hematoxylin and eosin. The lungs and duodP.num were 
immunohistochemically stained for B1dU and the same section of lung was 
also stained to detect alkaline phosphatase activity. 

The Dow probe study was conducted using a condensation aerosol of 
technical grade MDI (Desmodur 44 V 20 supplied by Bayer AG, Leverkusen, 
Germany) containing 51% MDI monomer. Preliminary evaluations cf test 
atmospheres indicated that the aerodyn;urjc size of particles in the 0.2 and 15 
-:ng/ m3 chambers was adequate (2.9 and 4.5 ~, respectively) to "administer" 
particles to the lung. During the four-day probe study, while rats were in the 
chambers, ilie particle size distributions significantly differed between 
exposure groups (Text Table 1). Particles above 4 to 5 ~ in 

Exposure Groul! 

0 mg/ m3 (control) 
0.2 mg/m3 
6 mgfm3 
15 mgfm3 

Chamber cone. 
(mg/m3 +/-SO) 

0.0 +/- 0.0 
0.2 +/- O.C' 
3.5 +/-1.7 

17.5 +/-1 .7 

MMAD 
{J1 +/-SO) 

14.1 ~+I- 3.2 
5.1 ~ +/- 2.0 
5.5 ~ +/-1.9 

Iext Table 1 MDI aerosol exposure conditions during Dow's 4-day probe 
stud . 

diameter have a relatively lower probability of deposition in the lung. The 
particle sLZe distribution was marginally adequate to assess pulmonary effects 
in the 6 and 15 mgfm3 groups, but inadequate in the 0.2 mgfm3 group. Data 
would not be comparable between groups with such markedly different 
particle size distributions. 
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Some bioJ.ogkal information was obtcined during the probe study 
before lhe analytical results were fclly evaluated. Rats appeared normal based 
on routine daily observations. Exposure tc1 6 or 15 mgfm3 resulted in reduced 
body weight gain from day 1 to day 4 (Text Table 2). 

Ex:posU..e Group 

0 mgfm3 (control) 
0.2mgfm3 
6mgfm3 
15mgfm3 

Mean Body Weight (g) + 1- SO 

Dayl 
219 +/-9 
213 +/-7 
219 +/-7 
217 +/-6 

Day4 
223 +/- 8 
219 +/- 8 
208• +/- 10 
174- +/- 5 

Statistically different from control value by Dunnett's at p<0.05 (•) or 
p<O.Ot(••). 

Text Table 2 Body weight swnmary for male rats exposed to MDI aerosol (n=5 

rats/group)_.------------------------

A very slight increase in mucous and/or mucous cells was 
histologically observed in the anterior portion of the nasal turbinates of the 
majority of the rats exposed to either 6 or 15 mgfm3 (Table 1). Very slight 
inflammation and/ or squamous metaplasia also occurred in the larynx and 
trachea of one or two rats exposed to 15 mgfm3. A very slight increase in the 
nun)bers of BrdU and alkaline phosphatase positive cells was noted in the 
bronchi and bronchioles of all rats exposed to 15 mg/m3 and in 2 of~ rats 
exposed to 6 mg/m3. These positbely staining cells were consistent with 
Oara cells. The duodenum of all rats stained positive for BrdU and alkaline 
phosphatase, indicating that the staining procedures used were adequate for 
the intended use. 
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These results are generally consistent with the CIVO studies of MDI 
sub-acute toxicity as reported by Reuzel (1983). At CIVO, exposure-related 
effects were established for clinir~ signs, body weight gain and lung/body 
weight ratio. These effects were marked in rats exposed to 15 mgfm3 (where 
df!aths occurred), and were less marked at 5 mgfm3. Only the lung/ body 
weight ratio was affected at 2 mg/m3. Precise comparisons are not being made 
between the Dow probe study and the CIVO study, though the similarity 
provides some perspective on the comparability of the finding of respiratory 
tract irritation. 

Methodology Work After the Probe Study 

Work wzs continued to develop suitable exposure methods. A Schlick 
model970 spray nozzle (Orthos Inc., Schaumburg, IL) generated a 
concentration of 15 mg/m3 over a period of 3+ hours based on gravimetric 
analysis, the MMAD was between 1 and 3 ~at 15 mgfm3. MDI specific 
analysis and gravimetric analysis were consistent at chamber concentrations 
of 15, 80, and 130 mgfm3. A TSI APS 33 laser velocimeter (TSI, Inc., St. Paul, 
MN) was tested and AppP.ared to provide rapid indication of chamber 
concentration. Although these aerosol generation & analysis procedures were 
not tested at the range of concentrations that would be requiroo in a 
toxicology study, this procedure might be a useful starting point if further 
aerosol inhalation studies were to be performed. 
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MDI: 4-Day Probe Study 
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Table 1: Histopathology- Summary 

Cone. ~mgL cu m} 0 0.2 6 15 
Number of Rats 2 5 5 5 
Nasal Turbinate~ 
Within normal limits 4 5 1 0 
Inflammation- subacute to chronic, 

Level 4, very slight 1 0 0 0 
Inaeac;ed mucous/mucous celis, 

Level 1, very slight 0 0 4 5 

LaJ:ynx 
Within normal limits 5 5 5 4 
Inflammation-subacute to chronic, very slight 0 0 0 1 

Trachea 
Within normal limits 0 0 0 3 
Squamous metaplasia, very slight 0 0 0 1 
Inflammation-subacute to chronic, very slight 0 0 0 1 

Lung 
Within normal limits 5 5 3 0 
Increased BrdU in AP (+)cells, 

bronchi /bronchioles, very slight 0 0 2 5 

Duodenum 
Within normal limits 5 5 5 5 
Positive BrdU and AP shining 5 5 5 5 
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